cargo ship. In 1926 on returning to Manchester he joined the course for the Diploma in Bacteriology which was then being run by the late W. W. C. Topley. His future wife, Muriel Nutt, one of Topley's demonstrators whom he had met in 1923, probably played a big part in this move. But whatever the reason, the future course of Wilson Smith's scientific career was settled at this stage. He wrote: 'From Topley I learnt what real research was and from that time on there was never any doubt about the career I would follow. ' In 1927 he gained the Diploma in Bacteriology, married Muriel Nutt and was appointed research assistant at the National Institute for Medical Research which was then situated at Hampstead. Here he came into close association with many outstanding scientists such as H. H. Dale, the Director, S. R. Douglas, who was Wilson Smith's chief, Clifford Dobell, Percival Hartley and Bruce White. It was here that he entered, what was then a comparatively new field, the study of viruses and became a member of a stimulating group of workers which in addition to Douglas, included P. P. Laidlaw, J. R. Perdrau, W. E. Gye, J. E. Barnard, G. W. Dunkin, W. J. Elford and C. H. Andrewes. The scientific atmosphere of such a group was exhilarating and Wilson Smith always spoke of this period as the most enjoyable of his scientific career.
After 12 years at the National Institute for Medical Research he moved, in 1939, to Sheffield University as Professor of Bacteriology. Here he had hoped to build up an active research group so as to continue his work on viruses, but he found that a complete change of outlook was called for. In addition to his heavy teaching commitments, he became responsible for the public health bacteriological services of the area, became honorary bacteriologist to the Sheffield Hospitals and honorary regional adviser to the Ministry of Health. In such a situation there was little opportunity to devote much time to the subject of virology which in those days was not included in the routine work of the department. Nevertheless, he continued to do research but directed his studies to bacteriological problems.
In 1946 he was appointed to the Chair of Bacteriology at University College Hospital Medical School. Here he returned to his researches on viruses and devoted much of his time to the training of young virologists, many of whom now occupy prominent positions. He also played a large part in the counsels of the Medical School and of many outside bodies where his practical guidance could always be relied upon.
In 1960 he retired from the University College Hospital but continued his research work at the Microbiological Research Establishment, Porton. Here his judgement was highly valued by David W. Henderson, who was then Director, and he was a source of inspiration to the team of virologists working there. He gave up this position only a few months before he died.
Wilson Smith lived a full life. He gave himself unsparingly to his profession and his home. He attracted the affection and admiration of many people, especially those young scientists who came under his direction, for he had great charm and was completely unselfish and generous. Although a seriousminded person, there was another side to his character which, maybe, was only seen by his closest friends and those colleagues with whom he worked daily. This was his strong sense of humour which was often revealed by the way he would make the most outrageous statements simply to provoke argument.
These are the broad outlines of Wilson Smith's life. There are many interesting facets which have not been mentioned but the reader will find some of them in the more personal memoirs written by Sir Roy Cameron for the Journal of Pathology and Bacteriology.
Scientific work
On joining the National Institute for Medical Research Wilson Smith began working on the viruses of vaccinia and herpes under S. R. Douglas. His researches were directed towards elucidating the mechanism of protec tion which immunized animals acquire against virus infections. These were difficult problems in those early days-they are still difficult today-but they gave Wilson Smith a thorough training and experience in virus techniques and cultivated further his critical faculties. It is clear from his papers how deeply he thought about the problems he was tackling and what painstaking consideration he gave them. It is interesting in the light of recent work on interferon that in 1930 he postulated the existence of a cellular immunity to virus infections as well as a humoral immunity.
In addition to his virus work, he became involved in problems of biological standardization with Percival Hartley. At that time, which was before the days of antibiotics, antipneumococcal sera were being used as therapeutic agents in the treatment of lobar pneumonia. There was, however, no precise way of estimating the potency of such sera and there was thus an urgent need for establishing standard sera in terms of which the potency of other sera could be expressed. Wilson Smith worked intensely on this problem, investigating the value of both in vitro and vivo methods of assaying potency, and in 1934 his efforts culminated in the establishment of international standards for type I and type II antipneumococcal sera. Biological stan dardization, although not exciting, is most exacting work and it further developed in Wilson Smith a scrupulous regard for thoroughness; throughout his life he was always grateful for having worked under Hartley, an expert in this field.
Then in 1933 came his most important contribution to knowledge. He, Laidlaw and Andrewes were making an intensive effort to isolate the virus of influenza and many different species of animals were being inoculated with the throat garglings from suspected cases as well as with lung material from fatal cases. Guinea-pigs, mice, rabbits, hamsters, hedgehogs and monkeys were used and the routes of inoculation chosen were intracerebral, intratesticular and intraperitoneal. No symptoms developed in any of the species used and Wilson Smith then decided to turn to ferrets which were
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Biographical Memoirs available at the Institute since they were being used by Laidlaw and Dunkin for their work on dog distemper. But it was not merely changing to ferrets that resulted in a break-through, it was also the fact that Wilson Smith decided to inoculate the ferrets by the intranasal route. The first isolation of influenza virus was made in February 1933, when he inoculated two ferrets with the throat washings taken from C. H. Andrewes, who had gone down with a severe attack of influenza. A few days later Smith wrote in his note book: 'ferret I looks somewhat seedy-crusts round nose and slight dis charge with suggestion of pus-eyes also watery-sneezing.' Notes on ferret II were similar. Unfortunately this strain was lost as a result of an outbreak of distemper among the ferrets. A month later, however, Wilson Smith himself went down with influenza; it was suspected that he had caught it hom a ferret. Influenza virus was isolated by inoculating his garglings into ferrets and the WS strain still remains today one of the classic strains, being studied in many laboratories throughout the world. This first step led to an immense amount of work on the influenza virus, most of it being shared by Laidlaw, Smith and Andrewes. It was shown that the virus could be recovered from the nasal passages of sick ferrets and that it could be transmitted serially in ferrets either by contact or by the intra nasal inoculation of virus-containing material. It was duly revealed that mice could be infected intranasally with virus material from infected ferrets; this was a big advance since it enabled quantitative work-difficult with ferrets to be embarked upon. It was now possible to titrate virus suspen sions by inoculating mice with serial dilutions, to estimate the neutralizing antibody present in human sera and to test the immunizing activity of live and killed virus vaccines. Work was also done on estimating the size of the virus by means of high-speed centrifugation and Elford's gradacol mem branes. Hyperimmune serum was produced in horses which was shown to confer a passive immunity to mice and a beneficial action on mice already infected with the virus. It is interesting that during this early period the problem of antigenic difference between influenza virus strains was suspected and the three collaborators wrote in one of their papers: 'Should this prove to be the case the problem of immunization will become correspondingly more difficult', a sentiment which has certainly proved true. During this period Smith himself was the first to show that the influenza virus could be grown in fertile hens' eggs and in tissue culture, and for developing a complement-fixation test for titrating influenzal antibodies in the sera of men and experimental animals. Later in 1936 to 1937 he played a major part along with G. H. Andrewes and C. H. Stuart-Harris in correlating clinical and laboratory studies in a number of epidemics and in the first attempts at vaccination of man. An account of the work was published by the Medical Research Council in 1938 in their special report series.
When Wilson Smith moved to Sheffield he began to research on staphy lococcal infections and directed his attention mainly to the part played by staphylococcal coagulase. In this work he was helped by his wife, who had joined the department to relieve the staff shortage, and by J. H. Hale, a young medical bacteriologist. Although the presence of coagulase was accepted as an important criterion of the potential pathogenicity of the staphylococcus, little work had been done at that time on the role of coagulase in the pathogenic process. Smith and his collaborators showed that coagulase alone was inert as far as converting fibrinogen to fibrin was concerned but that with the participation of an activator, present in plasma, a thrombin-like substance was produced. It was further shown by in vitro experiments that phagocytosis of coagulase-producing staphylococci was inhibited by the presence of activator-containing plasma. This proved to be a specific action since the phagocytosis of other species of bacteria present at the same time was unaffected. In vivo experiments also supported the im portance of coagulase in initiating infection. Thus strains of staphylococci which were capable of coagulating guinea-pig plasma were shown to be more pathogenic for guinea-pigs than those which were coagulase-negative. Work on coagulase was continued for a short time on moving to University College Hospital Medical School but it was not long before Smith returned to his researches on viruses.
The period at University College Hospital was an interesting one, not as far as major discoveries were concerned but in introducing to young scientists the approach to virus research which Smith had acquired over the years. The work mainly concerned the influenza virus-its purification, haemagglutination, flocculation and inhibition. Work also extended to the polio myelitis virus with special regard to its flocculating reaction with specific serum. Some work was also done on vaccinia virus. During his 14 years at University College Hospital many young research workers came under his influence, such as J. H. Humphrey, G. Belyavin, J. C. N. Westwood, J. H. Hale, F. W. Sheffield, C. Kaplan and A. Cohen. They were all un doubtedly stimulated by his clarity, directness and simplicity and by the imagination and enthusiasm which he had for research. Council's Poliomyelitis Vaccines Safety Committee which had been formed shortly after the tragic Cutter incident in the United States of America. On this Committee he always gave the most meticulous consideration to the many problems which were discussed, for he clearly realized his respon sibilities of ensuring the safety and efficacy of poliomyelitis vaccines. He was still a member of the Medical Research Council and Chairman of the Biological Research Board when he was struck down by his fatal illness. But characteristically and courageously he faced the consequences, continuing to attend the meetings where he gave of his best until the end.
Committee work

Distinctions and awards
The value of Wilson Smith's work was widely recognized, not only by his immediate colleagues, but by microbiologists throughout the world. 
